Polymorphism of the seventh component of human complement (C7) was investigated in Japanese. Four common and one rare allotypes were observed with desialized samples. Besides three common alleles, C7"1, C7"2 and C7"4, the existence of the hypomorphic variant, C7"3, was confirmed in Japanese with a polymorphic frequency. The recently described C7"5 was found to correspond to C7"3 by comparing with reference samples. Moreover, a rare variant, tentatively named C7 7, was considered to be new. The population samples were also typed for C6. A rare variant, designated M92, was newly found. No significant associations between C6 and C7 alleles were found.
INTRODUCTION
The sixth component (C6) and the seventh component (C7) of the complement system participate in the formation of the membrane attack complex against microorganisms. Genetic polymorphism of C7 was first discovered by Hobart et al. (1978) using polyacrylamide gel isoelectric focusing and a hemolytic detection. A common allele, C7"1, and two rare alleles, C7"2 and C7"3 at a single autosomal locus were recognized in Caucasians. In Japanese, three alleles were detected with frequencies more than 0.01, using polyacrylamide gel isoelectric focusing and an immunoblotting method (Nakamura et al., 1984a) . The three common allotypes were identified to be C7 1, C7 2 and C7 4, respectively . Recently, Nishimukai and Tamaki (1986) reported another variant, which showed more basic bands than C7 1 after treatment with neuraminidase, and designated C7 5. They observed a high frequency of C7"5 (0.049) in a western Japanese population and suggested the lower protein concentration of C7"5 products than those of the other alleles.
Genetic polymorphism of C6 has been investigated in many ethnic groups. Two common alleles, C6*A and C6*B, and several rare variants at a single autosomal locus have been described in Caucasians using prolonged agarose gel electrophoresis or polyacrylamide gel isoelectric focusing followed by hemolytic overlay (Hobart et al., 1975; Mauff et al., 1980) . Whitehouse and Putt (1983) applied an immunoblotting procedure, involving electrophoretic protein transfer, in order to obtain C6 patterns after isoelectric focusing. In Japanese, the third common ailele, C6"B2, and many rare variants have been detected using isoelectric focusing in polyacrylamide gel or agarose gel followed by hemolytic overlay or immunoblotting (Tokunaga et al., 1983 (Tokunaga et al., , 1984 Nishimukai et al., 1985) .
C6 and C7 are single chain glycoproteins, and show functional and physicochemical similarities to each other (Podack et al., 1976) . The close linkage of the structural loci for C6 and C7 has been confirmed Lachmann et al., 1978) , although the chromosomal location of the loci is still unknown (Olving et al., 1979; Bender et al., 1983) . Nakamura et al. (1984b) reported positive associations of C6*B with C7*B (=-C7"1) and C6*M with C7*B from the population data. On the contrary, Tokunaga et al. (1986) could not find linkage disequilibrium between any C6 and C7 alleles in an extensive family study. Nishimukai and Tamaki (1986) also described no significant positive association in a population analysis.
The purpose of the present study is to investigate C7 polymorphism in an eastern Japanese population and to analyze possible associations between C6 and C7 alleles. Moreover, correspondence between C7 5 by Nishimukai and Yamaki (1986) and C7 3 by Hobart et al. (1978) is reported. Two newly observed variants are also described.
MATERIALS AND METHODS
A total of 351 ACD-plasma samples were obtained from healthy blood donors living in an eastern area of Japan, Ibaraki prefecture. Plasma samples were stored at -30~ for up to a few months before typing. For C7 typing, 217 samples out of 351 were treated with 5 U/ml neuraminidase (type V, Sigma, U.S.A.) at room temperature overnight, as described for C4 typing (Mauff et aI., 1983) . All native plasma samples were phenotyped for C6.
Pllenotypings of C7 and C6 were performed using isoelectric focusing in polyacrylamide gel and imm'2noblotting procedure (Tokunaga eta[., 1984 (Tokunaga eta[., , 1986 with slight modifications as follows: Polyvinyden fluoride filter (Durapore, 0.22 f~m, Millipore, U.S.A.) was used instead of the nitrocellulose filter because of its durability and an increasing efficiency for protein transfer. The hydrophobic filter was first treated with methyl-alcohol and then soaked in phosphate buffered saline (PBS). For the protein transfer by a 'press blotting,' the filter was directly layered on the polyacrylamide gel after focusing, followed by pressing with two filter papers, several paper towels, and approximately 500 g weight for 30 rain. The filter was easily separated from the gel in PBS.
Association analysis between C6 and C7 alleles was performed in 2 x 2 tables by chi-square statistics.
RESULTS

C7 polymorphism
The patterns of desialized C7 obtained from 217 samples are presented in Fig.  1 . Nine different phenotypes were observed, in which four common and one rare allotypes were distinguished. Three common allotypes have been identified as C7 1, 2 and 4, respectively . The fourth common allotype, showing a weak major band more basic than that of C7 1 after neuraminidase-treatment, was previously named C7 5 by Nishimukai and Tamaki (1986) . The variant samples found in this study and those from Caucasians were exchanged with Dr. Lachmann (MRC Group on Mechanisms in Turnout Immunity Unit, Cambridge). As the result of reference typing, the fourth common variant could not be distinguished from the hypomorphic variant, C7 3 both in native and in neuraminidase-treated samples.
A rare variant, which showed the major band between those of C7 2 and C7 4, was different from any other variant. The variant was considered to be new, and tentatively named C7 7. The results of C7 phenotyping and allele frequencies are shown in Table 1 the observed numbers of phenotypes from those expected on the Hardy-Weinberg equilibrium is statistically non-significant (Z2=7.28, d.f. = 5, 0.20 < p < 0.30).
C6 polymorphism
The C6 patterns observed in the present study are demonstrated in Fig. 2 . Five common and six rare phenotypes were observed, in which seven allotypes were distinguished. Three common allotypes, A, B and B2, and three rare allotypes, ~Mll, M2 and B4, were identified, by direct comparison with reference samples (Tokunaga et al., 1983 (Tokunaga et al., , 1984 . Another variant shows the bands very close to C6 A bands, but slightly more basic than C6 A. Because the variant bands were more acidic than M91 bands (formerly 91, Tokunaga et al., 1984) and was considered to be different from any variant previously described, it was designated M92. Distribution of C6 phenotypes and allele frequencies are shown in Table 2 . The allele 
Association analysis between C6 and C7
Analysis on the possible associations between C6 and C7 alleles was performed in 217 samples (Table 3) . No significant associations were found.
DISCUSSION
Recently, Nishimukai and Tamaki (1986) proposed a new allotype C7 5, using agarose gel isoelectric focusing followed by immunobotting with desialized samples. They also presented pedigrees indicating the inheritance of the C7 5. In the present study, we confirmed that the C7 5 reported by Nishimukai and Tamaki corresponds to the C7 3 described by Hobart et aL (1978) . The same conclusion was also obtained by Drs. M.J. Hobart and P.J. Lachmann (Cambridge, UK, personal communication) . Interestingly, C7"3 exists at a polymorphic frequency in Japanese, in spite of the finding that the protein concentration of C7 3 may be lower than those of the other allotypes Nishimukai and Tamaki, 1986) . We consider that samples should be desialized prior to C7 typing by immunoblotting. Without neuraminidase-treatment, C7 3 bands may be difficult to distinguish from the minor bands of the other allotypes or non-specific bands in the immunoblotting detection.
Moreover, a rare variant, tentatively named C7 7, was newly found. Recently another rare variant was found in a Chinese population and was tentatively named C7 6 (Zeng et al., 1986) . The C7 frequencies observed in the present material from eastern Japan were statistically not significantly different from those in western part of Japan (Nishimukai et al., 1986) .
The allele frequencies of C6 estimated in the present study are similar to those of the other Japanese populations (Tokunaga et al., 1983 (Tokunaga et al., , 1984 Nishimukai et aL, 1985; Nakamura et al., 1984b) . We confirmed that C6*B is more common than C6*A and that C6"B2 is the third common allele in Japanese. A rare variant, C6"M92, was newly found. The variant was also found in a family samples from Tokyo, which have been collected for the other project. The pedigree shows the inheritance of C6"M92 as well as C7"3 (Fig. 3) .
The present study showed no significant association between C6 and C7 alleles, including C7"3. The result in addition to the previous reports Nishimukai and Tamaki, 1986 ) support that there is no linkage disequilibrium between C6 and C7 loci. Extensive studies on genetic polymorphism of C7 in varioas human populations would be expected, because the frequencies of C7"2, C7"3 and C7"4 are high in Japanese, while they are low in Caucasians. It is interesting that in Japanese, both C6 and C7 show higher degree of polymorphism than in Caucasians.
